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When faced with a period of a continuous fall in pro- 
fits and productivity, companies choose to apply a Col-
lective Dismissal Procedure (CDP), which will enable 
them to recover from the negative financial situation in 
which they find themselves. 
Cutting back on human resources may, therefore, be 
a sustainable benefit in the long term, but three fac-
tors must be taken into account before making this kind 
of decision. The first is the uncertainty regarding a re-
covery in demand, which can lead to the Organization 
losing competitiveness through not having the resour- 
ces required to adapt to an unforeseen change for the 
better of the situation. The second factor to be con-
1. Introduction
In times of crisis Organizations design projects whose 
main objective is to reduce costs in order to improve 
efficiency, which, in many cases, is an attempt to offset 
the fall in income and profits ensuing from a drop in 
demand. 
To achieve this objective one possibility to which com-
panies have recourse is to terminate the employment 
contracts, so that the reduction in human resour ces 
costs will enable them to recover the productivity 
threshold prior to their current situation and return to 
profitability in the income statement.
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Abstract: The work in this paper focuses on the integration of the real options theory for organizational projects in the manage-
ment of Human Resources, and particularly on the inclusion of the deferral option in collective dismissal procedures. This option 
has been studied and developed to be applied to ‘Expediente de regulación de empleo’, which is the legal form existing in Spain 
for the collective termination of employment contracts and which organizations turn to when confronted with a negative financial 
situation, as a way of maintaining their viability. Two main issues which it is hoped to resolve are examined: the search for a 
source of uncertainty to make the deferral option viable for this type of projects, and the development of a procedure to obtain 
the value of the option and therefore facilitate decision making. The analysis performed has enabled us to state that the volatility 
of demand is the source of uncertainty that makes the option viable. The procedure developed by the binomial tree, which is 
determined by the evolution of demand, is the tool that enables the value of the option to be found.
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Resumen: El trabajo presentado en este artículo se focaliza en la integración de la teoría de opciones reales en los proyectos 
organizativos de gestión de Recursos Humanos, en particular en la incorporación de la opción de aplazamiento a los procedi-
mientos de despido colectivo. El estudio y desarrollo de dicha opción se ha llevado a cabo aplicándolo a los Expedientes de 
Regulación de Empleo, que es la figura legal existente en España para la extinción colectiva de contratos de trabajo y al que 
las organizaciones recurren ante una situación económica negativa, con el objetivo de mantener su viabilidad. Dos cuestiones 
principales se acometen y pretenden resolver, la búsqueda de una fuente de incertidumbre que ponga en valor la opción de 
aplazamiento para este tipo de proyectos y el desarrollo de un procedimiento que permita obtener el valor de la opción y de esta 
manera facilitar la toma de decisiones. El análisis realizado  ha permitido constatar que la volatilidad de la demanda es la fuente 
de incertidumbre que pone en valor la opción y la aplicación práctica del procedimiento desarrollado, a partir del árbol binomial 
que determina la evolución de la demanda, la herramienta que permite obtener el valor de la opción
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2. Literature review
After a review of the literature regarding the application 
of the real options theory to human resource manage-
ment, we have seen that there is little research work on 
this matter, and what there is generally takes a theo-
retical approach. In particular, no work has been found 
that specifically deals with the deferral option in a co- 
llective human resource reduction project.
It is in the first decade of this century that research 
studies can be found in the literature that are aimed 
at going beyond the traditional way of evaluating in-
vestment in human resource  management, although 
they are usually theoretical works aimed at applying 
real options to such management, thereby incorporat-
ing any future uncertainties. In this respect, Foote and 
Folta (2002) present a paper where they suggest that 
temporary workers represent a real option for postpon-
ing taking on, maintaining or reducing permanent staff, 
which means that to manage the irreversibility of in-
vestments in human resources and for making deci-
sions regarding expansion or hiring, real options have 
to be included taking account of their peculiarities.  
Chen and Funke (2002) present a work in which they 
formulate a model that is an improvement on the tradi-
tional one by applying the real options theory to a com-
bination of the level of employment and work time, as a 
coherent relationship is established between the three 
specific characteristics in decisions involving jobs, irre-
versibility, uncertainty and choosing the right time. 
Extending the standard model of irreversible invest-
ment under uncertainty, Kandel and    Pearson (2002) 
also present research, which, together with the capital 
they consider partially reversible, includes a second re-
versible technology that may be interpreted as labour. 
This means the capital can replace this technology, en-
suring that the value of the option does not depend on 
the degree to which the capital is reversible and on the 
fact that the next unit of the capital’s contribution to pro- 
fit is limited by the difference in operating costs.
Bhattacharya and Wright (2005), acknowledging the 
scarce literature available, present a work that takes a 
theoretical approach as to how to apply real options to 
human resource management. They consider human 
resources to be an asset that possesses some intrin-
sic aspects or capabilities, which are those that create 
value in Organizations, but which are subjected to un-
certainties. It is here that they consider that real op-
tions are valuable. They suggest options based on the 
uncertainty of a return on the investment, which may 
come about through a loss of know-how or producti- 
sidered is the compensation to be paid to the workers 
which can lead to a considerable delay in making any 
profits. Thirdly, the loss of know-how, since recovering 
lost skills can be highly complex as taking on new staff 
involves management costs and a lengthy time period.
By examining what is known about the procedure con-
cerning a CDP, this work sets out to evaluate at what 
moment it can be best applied by integrating the real 
options theory into human resource management. The 
option to be analyzed and developed is the deferral 
option so that the following question can be addressed: 
Is it the right time to apply a CDP or can it be postponed 
for longer?
It is understandable that when faced with a negative 
financial situation the company management will want 
to apply a CDP as soon as possible, but if the decision 
is postponed, it can better position the company with 
regard to future market developments. For this reason, 
given that the standard procedure for assessing the 
right time to apply it does not take account of all the fac-
tors that endow such projects with flexibility and those 
which can also generate uncertainty in the future, this 
work aims to set a procedure for finding the viability of 
the deferral option. 
Developing a procedure to evaluate the deferral option 
is also aimed at enhancing management and decision-
making and providing a step forward in the application 
of the real options open to human resource ma- nage-
ment, and, therefore, let us continue advancing in this 
field.  
It should not be forgotten that a CDP project has a 
social cost that not only falls specifically and directly 
on the workers affected but also on their home environ-
ment and society. Therefore, this work aims to be of as-
sistance in improving decision-making in such a sensi-
tive context. If flexibility can be shown regarding future 
circumstances so that a deferral option can be adopted 
when faced with a CDP, in the hope that the uncertainty 
will be clarified, it will at least offer an opportunity to 
postpone applying the CDP, and should future circums- 
tances improve it may not even be necessary.
In Spain the legislation governing collective employ-
ment contract termination projects is applied using a 
process called ‘Expediente de regulación de empleo’ 
(ERE). Although this work focuses on whether a defe- 
rral option is applicable to an ERE, the results can be 
generalized to any collective procedure for the termi-
nation of employment contracts in a company. For this 
reason, the abbreviation CDP will be used except when 
stating characteristics that are specific to an ERE.   
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4. Application tool    
4.1. Real options
The real options theory is a financial tool for making 
a flexible assessment of an Organization’s investment 
project and supersedes the analysis used prior to its 
appearance, which involved quantifying the project 
passively. This flexible assessment takes account of 
future uncertainties, and adds the options to the proj-
ect, which is a considerable contribution. As Amram 
and Kulatilaka (1999) point out, these future options 
are a right but not an obligation for making a particular 
decision. They are useful to the extent that they are a 
help when studying the opportunities available for plan-
ning and managing strategic investments. Therefore, 
a person who has a real option has an opportunity to 
postpone a decision until part of the uncertainty has 
been resolved. 
Real options originated from the theory of financial op-
tions on financial assets, and although it has its own 
philosophy regarding suitability and application, three 
stages can be considered that are similar to those 
based on the exercise of financial options. Firstly, an 
investment is made in the option, then there is a wait-
ing period up to the date of execution until there is a 
change in the value of the option due to circumstances 
beyond the control of the bearer, and finally on the date 
of execution, the bearer of the option depending on how 
the price of the project has performed, decides whether 
or not to execute it (Adner and Levinthal, 2004). 
Four main types of real options can be considered 
(Brealey et al., 2010), the expansion option, the defer-
ral option, the option of abandoning and the flexible 
production option. The aim of this work is to analyze 
whether a deferral option exists for a CDP project, and 
should the answer be affirmative to begin to calculate 
the value of the option. Therefore we will now set out 
the general concepts for evaluating the deferral option 
of an investment project. 
4.2. Valuing the deferral option of a  
 project
The purpose of an investment project is to obtain future 
positive cash flows as a return on the investment, made 
normally at the beginning of the project. The analysis 
of the deferral option evaluates two alternatives; to 
execute the project immediately or defer it, bearing in 
mind the possible future evolution of the cash flows and 
taking as a basis one or more sources of uncertainty, 
it being important to identify these sources and their 
behaviour.
The method set out below is based on the binomial tree 
approach which Cox, et al., (1979) developed for finan-
cial options and which is also applicable to real options. 
The procedure considers a single deferral period but is 
applicable to multiple periods. It comprises two steps. 
The first shows how to find the value of the project and 
of the option at the end of the deferral period. The se- 
cond explains how to find the present- time value of 
the option by means of the replicating portfolio concept. 
Comparing the value of the option with the current va- 
lue of the project at the present time will enable us to 
decide whether or not to defer the project.
 4.2.1. Finding the value of the project and the  
 option at the end of the deferral period 
Let us take a project with a present-time investment of 
I0, which is expected to generate annual future cash 
flows, which we shall denote as fo. If a life of n years is 
considered, these cash flows, discounted at a discount 
rate of r have a current accumulated value of F0, which 
can be found from the following expression:
So, for the project, a present-time value of VP0 is equal 
to the net worth of all the cash flows, VP0 = NPV0 = F0 
- I0. 
Taking future uncertainties as a basis, we consider the 
possibility of deferring the project for a period of time. 
To evaluate whether it is of interest to defer the project 
we need to know how the cash flows might evolve as 
this will determine the future value of the project. 
On completion of the deferral period two scenarios are 
possible: one favourable where the cash flows of the 
project will be higher than f0 and an unfavourable sce-
nario where they are lower. If the cash flows are higher 
than f0, we call them f1 and if discounted at the discount 
rate r they have an accumulated value which we call 
F1.  If the cash flows are lower than f0, we call them 
f2 and if discounted they have an accumulated value 
which we call F2. Since the investment cost is equal to 
I0, which is deemed to be invariable, the value of the 
project at the end of the deferral period will be, respec-
tively, VP1=NPV1=F1–I0 for the favourable scenario and 
VP2=NPV2=F2–I0 for the unfavourable one. 
Having found the value of the project at the end of the 
deferral period, it must be decided whether or not to 
execute it. If the value of the project is positive it will be 
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costs drop in equal proportion to the income to CAV, 
which also means that the contribution margin drops 
in the same proportion to MA. Since the fixed costs 
COF remain the same, given the company’s si- tuation, 
under normal circumstances they should not increase, 
the company’s annual operating income falls to RA, the 
company’s new annual profitability now being YA= RA/
VA.  The company’s annual cash flow also falls to fA and 
consequently, the value of the company VEA depreci-
ates since the sum of the discounted cash flows, FA 
also falls.
In order to return to a profitability that will place the 
company in a viable position, it is decided to implement 
a CDP by reducing its fixed human resources costs of 
COF to CEF (subscript ‘E’ defines the company’s situa-
tion after the CDP) that an annual operating income RE 
is generated that will provide an objective profitability 
of YE = RE/ VA. The CDP about to be implemented will 
therefore mean a reduction in contracts that will lead to 
an annual saving in fixed costs equal to COF-CEF. To im-
plement this, the company will have to make an invest-
ment IE, which is the compensation to be paid. After 
implementing the CDP the company’s annual cash flow 
will recover up to fE and the company value VEE, which, 
in this case, will be the sum of the discounted flows FE 
less the compensation IE, which will also recover.   
6. Study and application of the  
 deferral option in a CDP   
6.1. Deducting the source of uncertainty
Having established the scope of application, the value 
of the deferral option and the procedure to evaluate the 
scope of the CDP, the next objective is to find out if the 
CDP projects are subject to sources of uncertainty that 
can make the real options theory viable.
The first thing to consider when planning to defer a 
CDP project is to know that it can cause any future sa- 
vings flows generated by a CDP project to vary. Initially, 
there does not appear to be anything intrinsic to the 
project that will cause these flows to vary once it has 
been implemented, since the factors involved, which 
are compensation and a series of contracts to be ter-
minated, are quite clear right from the start. Therefore, 
the annual cost savings generated by no longer having 
to pay the workers will be the same whether or not 
the CDP is implemented at the present time or in the 
future. This will lead us to think that there is no sense in 
deferring the CDP, since if it is delayed the cash flows 
of the deferral period will be lost. 
It could therefore be said that a CDP project, because 
of the need to recover a company’s viability, is a closed 
project with fixed flows and invariables and should 
be implemented at the present time. Does this mean 
abandoning the opportunity to make use of the deferral 
option in a CDP project? Although it would appear so, 
having gone beyond the first impression, the factor that 
can make the deferral option viable is the variability of 
demand if we take account of its impact on the com-
pany’s operating income. If the prospects are uncer-
tain the variability of demand entails a variability in the 
company’s income, which alters the operating income, 
which in turn determines the scope of the CDP to be 
implemented. 
Therefore, the variability of demand implies a future 
uncertainty that will require the termination of work 
contracts to a higher or lesser degree, which in turn 
implies a variability in the value of the company, and 
this makes the deferral option viable.
6.2. Procedure for calculating the value  
 of the deferral option
The procedure for calculating the value of the deferral 
option is based on the binomial model presented by 
Copeland and Antikarov (2001) for the option of con-
tracting a project.  In this case, the company subjected 
to the CDP is the project to be valued while the invest-
ment in the project is the compensation to be paid to 
the workers.  
This model can be adopted because, as previously ex-
plained, the value of the company and the scope of the 
CDP are intrinsic and simultaneously connected, so 
they are interdependent. Moreover adapting the model 
to this case makes it more complicated to apply. This 
is because while our authors state that a company’s 
value is subordinated to a fixed value, in our case the 
variable value of the company is intrinsically related to 
another variable value, which is the scope of the CDP. 
The procedure comprises five steps:
a) Find the value of the expected income in all the 
nodes of the binomial tree according to the volatility of 
demand. 
b) Having the value of the expected income, the 
operating income is calculated in all the nodes and by 
taking the operating income the cash flow is calculated. 
c) Having found the company cash flow, the value 
of the company is calculated in each node without im-
plementing the CDP. 
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d) Having found the value of the company, a deci-
sion is made for each node as to whether or not it is 
necessary to implement a CDP, in accordance with the 
profitability target agreed. 
 -   If there is no CDP the company value re 
 mains the same. 
 -   If a CDP is to be implemented the scope  
 required to meet the profitability target must  
 be calculated. When the scope is known, we  
 have the company value after the CDP. 
e) When we have the company value after the de-
cision to implement the CDP or not, we can now begin 
to calculate the deferral option for the nodes to which 
the CDP must be applied, by applying the replicating 
portfolio concept,  starting out from the end nodes 
Next section will show how the procedure is applied 
to a real case in which a five-year term is considered, 
since we believe it is the minimum period for consider-
ing the future evolution of demand. 
6.3. Application to a real case 
In 2012 one of Spain’s major security companies con-
sidered a collective termination of employment since 
it had been in a negative economic situation for three 
consecutive quarters. 
In 2011 before its situation deteriorated the company 
had an annual income of 470 MM € (millions of euros) 
through having provided its service to 765,000 clients. 
The variable costs of 20 MM € were low in comparison 
to income since the major cost was the 350 MM € in 
HR. The company had other fixed costs of 40 MM €, 
a sum of 4 MM € in depreciation and around 2 MM € 
in financial expenses. The operating income, with 30 
% company tax showed a profit of 37.8 MM € and a 
before-tax profitability over income of 11.5 %.    
In 2012 the company showed a deterioration in its op-
erating income with an annual income of 399.3 MM € 
due to a fall in the number of clients to 650,000. The 
variable costs dropped to 17 MM €. HR costs and other 
fixed costs practically remained the same, which meant 
that since income fell and the fixed costs remained the 
same, the operating income showed a loss of 13.6 MM 
€ and a before-tax profitability over income of -3.4 %. 
The company’s operating income for 2011 and 2012 is 
set out in Table 1 and shows how the data evolved. The 
same table also shows the before and after tax profit-
ability and the annual cash flow on adding the depre-
ciation to the result after taxes. Thus, the deterioration 
of the situation can be seen since the cash flow dropped 
from 41.8 MM € to -9.6 MM €, which meant the company 
no longer had a positive value.
Income statement 2011 2012
Income 470,000,000.0 399,346,405.2
Variable costs 20,000,000.0 16,993,464.1
Contribution margin 450,000,000.0 382,352,941.2
Personnel costs 350,000,000.0 350,000,000.0
Contr.Margin - Personnel costs 100,000,000.0 32,352,941.2
Other fixed costs 40,000,000.0 40,000,000.0
Depreciation 4,000,000.0 4,000,000.0
Operating income 56,000,000.0 11,647,058.8
Financial expenses 2,000,000.0 2,000,000.0
Profit before tax 54,000,000.0 13,647,058.8
Taxes (30 %) 16,200,000.0 0
Profit 37,800,000.0 13,647,058.8
Profitability before tax 11.49 3.42
Profitability after tax 8.04 3.42
Cash flow 41,800,000.0 9,647,058.8
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Table 1. Operating income for the years 2011 and 2012
In order to recover viability, the company reached an 
agreement with the social forces to implement a CDP to 
be able to return to a before-tax profitability of 8 %. How-
ever, the company could also wait for one year to see 
what would happen to the market but wanted to know 
the value of deferring the decision. 
We will now calculate the deferral option value for a five-
year term. The procedure set out can be applied to a 
longer term. The steps are as follows:
a) Taking the present-time value of the income, 
399.3 MM €, we firstly find the value of the company 
income in each node by configuring the binomial income 
tree (Figure 3), obtained with the u and d factors (up 
and down), following the multiplying method set by Cox 
et al., (1979). These factors are obtained for a standard 
deviation σ of 15 % in demand, a period T of one year 
and n=1 since only one subinterval is considered in the 
year:
  1.162
[7] 
The binomial tree with the forecast evolution of future 
income, based on this multiplying method, takes on a 
lognormal distribution, which, since it is not negative, 
is considered by many authors to be that which best 
fits and is plausible for the characteristics of demand 
(Avanzi et al., 2013; Copeland and Antikarov, 2001).
The neutral risk probabilities, p and 1-p for an annual 
risk-free rate r of 10 % are as follows:
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d) Depending on the company value it is decided 
whether or not there is a need to implement the CDP 
in each node. Since nodes B, D, G, H, K, L, P, Q and 
R have positive results and, therefore, a positive com-
pany value, the CDP is not implemented. 
For the nodes that have a zero or negative company 
value, the scope required of the CDP to achieve an 
8 % profitability is calculated and then the value the 
company will have after the CDP can be found.  
For each of these nodes Table 2 shows the income, 
total costs, cost saving in human resources, cash flow 
and the company value after implementing the CDP. 
This is found after discounting the cash flows so that 
the total discounted amount is reduced by the com-
pensation to be paid to the workers, which is equal to 
an annual salary, that is, a year’s savings. 
Nodes F, J, N, O, T and U consider a situation where 
even if a CDP is implemented with the purpose of 
reaching a before-tax profitability of 8 %, a positive 
value is not achieved for the company since it has to 
pay high compensation, leading to the company lack-
ing viability with a value of zero euros.   
Nodes A, E, M C, I, S F, N
Income 399.3 343.7 295.8
Costs 377.0 324 5 279.3
Annual cost saving 45.6 94.4 136.4
Cash flow 26.4 23 2 20.6
Value of  the company 116.4 48.4 0.0
Nodes J, T O U
Income 254.6 219 2 188.6
Costs 240.4 206 9 178.1
Annual cost saving 172.6 203.7 172.6
Cash flow 18.3 16 3 14.6
Value of  the company 0.0 0 0 0.0
Table 2. Company value in the nodes where a CDP is required to 
be applied.
The calculation in node M to reach an 8 % profitability 
with the CDP is:
Income 399.3
Variable costs (4.26 %) -17.0
Personnel costs -304.0 
Other fixed costs -40.0
Depreciation -4.0
Financial expenses -2.0
Profit before tax 31.9
Taxes (30 %) -9.5
Profit 22.4
Depreciation 4.0
Cash flow 26.4 MM €
The annual cost saving in personnel in node M with 
the CDP is 45.6 MM €  (350-304.4).
With the above data the company value in node M 
after the CDP, with a compensation I of a year’s sa- 
lary is:
e) Having found the company value in each 
node, by using the equivalent portfolio concept, the 
value of the deferral option is calculated in the nodes 
where the CDP needs to be implemented, beginning 
at the end nodes and continuing towards the begin-
ning of the binomial tree. 
In each node, comparing the company value and the 
option value will decide whether or not to defer the 
CDP. If the deferral option value is greater than the 
company value it should be deferred. 
Here the company is equivalent to the project, so the 
equivalent portfolio will be made up of “m” units of 
company value and a loan “b”. For those nodes, the 
values of ‘m’ and ‘b’, the deferral option value, the 
company value and the decision to be adopted are:
Nodes A, E, M:  m = 0.2968; b = 148.3 
 value of the company = 116.4; value of the  
 option = 130.7 
 decision = to defer
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7. Conclusion
The aim of this work has been to approach the possi-
bility of integrating the real options theory into a CDP 
project, which meant finding a future uncertainty that 
would make this theory valid. An initial analysis ap-
peared to indicate there was no such uncertainty as 
the future savings flows of a CDP are fixed and invari-
able. However, it was seen that the volatility of demand 
is a factor since it adds uncertainty to the company’s 
operating income because the scope of a CDP project 
depends on this income.
By taking demand as a source of uncertainty, it has 
been defined conceptually how the deferral option val-
ue can be found and a calculation procedure has been 
developed. This procedure can be diversified using a 
multivariate analysis based on the variability of the dif-
ferent parameters that come into play.  
The practical explanation of the developed procedure 
by taking a demand that is configured in a discrete 
manner has enabled us to verify the difference between 
taking account or not of future flexibility when it comes 
to deciding on the right moment to implement the CDP.
We understand that integrating real options into human 
resource management may be worth considering bear-
ing in mind the scarcity of existing research. However, 
to a larger extent the CDP deferral option is a contribu-
tion worth considering for facing up to a current prob-
lem that generates considerable personal and social 
costs. If the best time to decide whether or not to imple-
ment a CDP is accompanied by an informed decision 
on whether to defer the CDP until later, when the future 
market evolution will lead to a less demanding CDP 
project, we will have been successful in mitigating the 
effects.  
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